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[aai^si mm 

[XII 3 Si XU 2003.07.28 

[s§2| 9z§9SJ Cooling apparatus for portable electronic device 

[SSeJ3H] 1-2002-012840-3 
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(SSI ^g°J 
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(21) 

PIMS1S] 18 £ 29,000 S! 
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1020030052036" #=j 2003/8/18 

^z^Hr Hizl-^H <13H1 ^#£H <13HH ^^-s]^ 1^1 ^Sfl ^ 

£7> ^^-fr l^lTr PCM: Phase change material )(20)^, <$7] # 

€sr#^^-(20)^ H^o] ^-^sf#^^-(20)^^ 31^:3 *r 1^ o] t $ s_ 

>*fl#«#* °l-§-*H 7^1^ -§-^4 7l5|-« «>4*H *r*8«Hr 
o. ^u}^ P>ol5LS.f-^^-u|H(Micro cooling unit)(30)# S.^}<^ #7} 

#^^(20)^1 a^M^r ^7} ^HaSf^-a-u|H(30)5l ^ ^ §>^^(3i)^ 



[tflasi] 

£ 1 
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10200300*52036* #^ 2003/8/18 

^ff^-S- 3l*r7] 7} ^ z^^KCool ing apparatus for portable electronic device} 
5L l£- ^<*fl 2}tr ^-rfl-g- ^>7l7l^| ^Zf^lS] W^^tr ^AHl* j^o] 7 fl 

£ 5^ £ 3 ^ B-B'^ 

£ 6^: 5. 3^) C-C'-<d ^^.E. 

10: °ll^l7l^: 15: W-o] 35.^5.^ 

20: -Sr^S**^ 30: nH^f^^E 

31: S}-^ 32: ^nfl^^-«- 

33: 34: 7l^nflol^«. 

34': 7}o)EL 35: -§-^-*f 
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36: aUHMol^Jf 37: *Hl°Ml*fl^ 

38: ^12^14^^ 39: cj<g^- 

40: 

<19> til£^l^>^ ji^aJsHI nj-s}, c^o] =. (design rule)oj ^ 

£^1^># ^Sj-fe ^(Line widthH *M-3M nj-sj- cf^ ^7} 

<20> ^1^>, ZL°fl ^£^1 ^3 ^ I^-I-Ol ^7}S}7]} 

°1 Si ^ ^^1"^ ^7>^ tiVH^ll ^^o. x^>A]7lJl, ^^4- ^A]7l 

^ ^*\SL5L ^Sfl Ol£^1^7># *fl -8-$ ^7>7l7l^ ^3]^ T^M^l £tf. 
ti>£^ll ^7}o]l flo^fe. ^^£ofl ttj-S}- ^PlE^ itl-ol ^1^1^7)1 ^S)-^ 

(Fin fan) I^^Kpelt ier) > <5»*fl£-A>( wa ter-jet) , 

(immersion) , ^lH-5M = (heat pipe) 91^. 
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1020030(552036" 2003/8/18 
<22> ^ ^Zj-Wj-Al^. ^J6 S 71^1- ^>$*H ^# ^M^l^i #*fl ^zJ-A^l 

<23> sgE^ Jra].^ ol-g-^V ^z^tiJ-Al^ ^-g-, &0_uf- -g- A 

oflui^l iL^^Ml -Hl^Khot juctionHH *L£L sj-cf^ 

<25> ^ y <H=^ ^-f tiS] ^g^o] ^A^l ^^U-^^ a-^s. 

A>olsl(thermo syphon) °1 9X^, ^%$\ Q<LH-S. ^cfl-g- #*>7l7H ^-g- 

^-r- #3 ^ 31 (Robust design)7l- ^^4^ £-*fl3°l 5W. 

<27> Zl^M- 3)^-^1 ^tfl-§- ^7>>7l7l7> ^JrO] Af-g-S)^^ ^Z^>*) 5E^- ^ 

<28> S^l, *cfl-g- ^71^ ^ 37 l7> ±^o] e)-^ ^Sj. ^"1 SflBl tfo^j. 
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1020030(552036'° #^ <H*)-: 2003/8/18 

<29> ttf^Ai, £ Mj^o] 42-^ ^ 7lt V w}^ ^ ^sfl 7 )#S1 «fl^*M ^ 

<30> £ ^ s.^ o. ^ja^o] cf^^o] ^^>7l7l^ ^%^7fl *Hr ^ 

<3i> *V y>s>f ^^>7l fl^r s-^ofl 45 ^, ^-cfl 

-§- ^7.>7l7l^ <1^^- ^^V^ ^Z|^H1 &<>H, <1^H1 3#3<H I^HH 

^*fl ^£7} s]^ ^#5*« °^A7l^ ^-^^^^ (PCM: Phase change 

material)^, ^7) <&^o] ^#£]ji ^s^^-^H ^^S]^ <£2] o] 

^ ^^>°1#* t^I*^ *r°l 3Sf^ -fMB (Micro cooling unit)* 3E.^-*H 

<32> ^7l ^#2H-;gJjL^ Sj-^ 7^1^34 ^-§-<§^l«i ^ o]± *>M-7> A>-g-^rf. 
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^ #:n«H iMI*»l| 

S. 5L*]S)°] SXJL, 5L 2°flfe ^ ^Hl^ IL^- ^ o) S^l^M oiooj, 

4<HH £ 6^r £ 3^1 A-A', B-B' ^ C-C'-Jd ^-£7} JE^sM ojtf. 

<38> OjS. ct^oII E*l€ «H1 ^cfl-g- ^7>7l 71 , o\)^r #tfl^, PDA, ^ 

H£-, ^^Ei, ^B^-^^Ei f-£) xfl^lfe ^l^l7l^(10)ol ^^l^Cf. ^"71 nflo] 

7l#(10H]fe- ^Cfl-g- ^7}7)7l# ^«Hr 4^ ^S.7> fH]^4. 

^l^^^rdO) #ofl^r n>°l3S. = S.>MM(15)7> ^Wj^cf. #7] ^o] (15)^ 
^^-g- ^7>7l7l^ <1^# xRl^tf. n].^, ^-71 4°135.HS.^^(15)^ CPIH 

<39> 4V7I PfolHSS^l^(15)<H]^i M"^-^ #^#^(20)^. #^4- ^"71 

^-^S|-#^-^(20)^ ^ PCMCPhase Change Mater ial )°1 ^-JL #e)£i=k #7} 

-¥-(20)^- 1* ^ « 0 >#^ ^H3^r ^ £rE«11 ^ WhaseH ^s^Rr 

^A^, 4^311*}- ^-g-^^-(Eutectic Salts)7fl<t<>] ^5. 
A oM ^^^-#^-gr ^ ^-£7> 5]^ ^-^2r# 3*1) #1 (Latent heat)^: ^o] 
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<40> nl-eM, 1^*1 #7) 3.3.* 3.*))*) (15) 2) ^-HH^l ^ <#7] 

<4i> #7l ^51-1-^-^(20)31 *MH^t^-FMB(30)7}- 3#3<H 

^^1^4. O.U|E ( 30 )<£| ^ O. £ 3^ g^. ^Vj7^^ ^*ltf. 

<42> n>ol^S.l-^^-qH(30)^ ^^(31)^- A>^A o Volcf. ^-71 ^^(31)^1 vfl^l 

*r ^*fl^ ^ = ^71- «§#3<H <$7] ^^1(31)^, ^4 ti> £ 

^ ^^"(Self Assembled Monolayer)^ ^ ^f^^, <£&S. 

^ ^-g^}-^, cfoio>£.jE.4 ^ 

<43> ^ :§-<^ ^l^chS: ^ 

ojcf. -g. ^oflA^ ^^1-^-^(20)^ SJ^-fr a^#^3f # 

<44> ^>7l ^>olaS.^^^-MB(30)^^ ^nflS.^ tf«3=^ ^ o] A}-g-:§ ^ &tf. 

ofl S]^ W, ^ D ti^ ^Mr°l ^1^1 =M ^ ^^-i: ^iwn 

<45> ^±3 #7) P}-ola. S ^^^-qE(30)o| ^^( 31) xflJjLofl^ <^ofl ^nfl^JjL 

(32)7> ^-alilul, #71 ^ D fl^# : ¥-(32)ofl ^-f-s)^ ^^(33)7> ^w]^cf. # 7 1 
^(33H1 ^¥-(33)4M ^€ 7l^#EflS] ^Bfl 7 > -fr-g^fe 7l#^oflol 
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^(34)7> ^wmtK -8-71 7l^nflol^(34)o|l ^-f-SH -§-^(35)7). ^til^cf. # 
7} -8-^HH35)fe ^#*3*1M^¥-(36)1- -f-sfl #7l ^^^^(32)Sf #7l <aj 

#^*IM-f~¥-(36)*r #7l *H-3(31)2] ^o]« 0 V^ ojcj-o. ^ ^A^cf. 

tt£, #7l ^^(33)^ £ 5<H1 5LX|£ 4^ ^o) t 4^ 7 fl^ ^linl^^^(37)ol 
^ ^#<H1 ufl^s) 0 ! fc^. # 7 1 f^^f(33)*r #7l ^SH-^-¥-(20)^)^1 ^df€ <I 
oil ^fl #7l ^101^1^^(37)^1 ^nfll- 7lSl-Al^ 7l#°.5. ^€"4. #7l ^1*1 

^1^^(37)^ £°}±r £ 4^Ai 1- ^ °l^o] t ^nfl^^-«-(32)^cl- o>7fl «8^3°1 

#7l ^1*1 ^fl \|(37)£l tfl-^-^1^^ #7l (32 HI OJ l^ ^ D fl7> 

*ll 1*1 41*11 ^(37)^ ifl^oz)-^ a^^-^21- S.Afl#^#<*l| #71 ^tRM^)^^ 

#7l ^llol^l^^(37)^ ^ ^^1 ^^H, #71 *fll*Hl*ll\t(37) ^ 

^H^l S^#^°l f^JH} £3.JE-^ *flinl 41*11 ^(37)^1 ^ol #?13 0 1 

#71 ^^-(33)21 ^llDl^5fl^(37)«-^E^ ^01^0.5. ^4 s$^o\}*\ ^ 
7^^ ol^sj <H*H o.^«(35) 7 ]. ^cf. ^-^(35)^)^, ^7fl^l 

^l2ol^l^ ^(38)^1 ^^s]<H -£ 4» ^-Jl^, *fl2*l ^(38)^1 £°l-cr afiiul^ 

^^(37)^1 n^ncl- ^Tfl ^M-, «>=a1 zLBltb <^W^, #71 *H2*H1 

^^(38) ^HiE #71 -§-^ (35H1*1 -§-^ <*}SHS °-«#£l ^ n ll7> #71 
^12^1 4l*fl ^(38)^1 vfl^azf^ ^#1^ £Afl^#6fl 51*11 #71 ^ll2Dl^l^^(38)2l ^ 
^ ^5L3<H #71 ^l2Dl^l5fl^(38) S^#^o] 
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<48> ^JLS, ^"71 -§-^(35)^ ^1^^ ^-71 ^£^(33)3 37fl ^^^-©.S^ 

<49> ^71 ^^-(33)^ ^-^-(35)^ AHIfe 7]^r 3 flol^(34) 7 > ^^^14. ^"71 

7H>^nlH^f(34)ir 71^ 7l^^n]]7> -§-^-(35)^ « G V ^S ^<U*}7]) ^ oj, 

<50> # 7 ) ^Aj.^ D |]o]S-y-(3 6 )^ o-^«( 35 )^ *fl2*Hl*im(38)2l 

(32)^ A}c>l» ^-^Al^cf. ^-71 ^^nl]ol^«-(36)^ ^7) 7) tf^ nfl c] ^(34)^ ,£o| 
^(39 H) ^*fl *\£. #sl^A^ ^S^H SZcf. 

<51> £ l°fl £^1^ «W4 ^<>1, 3Ptfl-g- ^7)-7l7lal 71101^(40)7} ^^Hir 

dl, #7l ?11°l>i(40)^r #7] ^ol^s^^^-^HCSO)^ ^1^4 9J^^.S °i 
Cf. «-gr, ^"=^1 ^ola.Sl-^-a-qS(30)7l- ?fl ol>,(40)^- <m°-S. <£^S\o]o\ 75}^ ^ 
^ °>M^ , Hi 31 2^1 ^ ^5}^ ^ 
<52> o]*]- ^ ^ 7>7.1^ ^ofl o}^ ^tfl^. ^7>7l7l2l ^Z^l 

<53> M. ^T$cj) ^#z\6\)*\±; Oj^o] ^0135.3^.^^(15)011^ Ojol ^-71 # 

^^#^^-(20)^ #7] ^^#^^-(20)^ #71 cHHSHS.^1^(15)o11a^ 

^£lfe 1* Sl^fe^l, oj^ ^^71- £l7l ^1^1^ ^-71 n>ol35^-FH-m(30)3. 

^711 slrf. ojoh, ^ E ^i^ a o v 7 i ^-^s)-l-^«-(20)<HlAi ^ ^^JL 

9X7]} Sjcf. 



18-10 



1020030052036' 2003/8/18 

<54> ^7} ^^-#^^-(20)1- ^t}^ #^ ^ ttfl^l^ 

Tfl^H ^^}t\\ ^cf. n}5^, ^sH§-^(20)£] -&5L7} <H3 £5i7> ^ 

*l*r ^71 n>ola S ^^ iMB(30)S titt*] ^nf. 

<55> ojef ^ Jp^, £ 7«fl ZLSflH^Ai # <£ ^ 014. ^ nefl^ofl ^o. 

s. ^2] ^4- -^£7> ot^H 80°c« ^ ^>*i 7i^ £3-#-a- 7>*i 

fe^l, ^^51-1-^-^(20)^ ^ 70 °C ^-^H ^£^5^-7} ^o] c£-2r Tfl 

<56> ^-71 v}o] £L5.-^-f}-i~|H(30)3- #71 ^Sl-#^-f-(20)o1lA^ <£o] ^S\y) 

#71 *H£LS.^-f}-MB(30) vflJjLofl^i- ^nflo} ^5j.7l- M^s)-^ <£o] v\o]3. 
5-€-^^-MH(30)^ <H#ofl>H ^0.5. ol^s>7fl ^cf. 

<57> ^, #7] ^t^(33HH Aj-7] #^^#^^-(20)5.^-^ £^ Aj-71 

71^1^4. 7}^ ^*fl±=r Aj-71 7l^ D flol^-«.(34)S. -f-i^al Aj-71 -§-^Hf(35)S # 

oJj^nflol^«-(36)# ^fl cfA] Aj-71 ^v\\7^\^(32)S. ol^^Cf. Aj-7l ^nflT^J-Jf 
(32)5 <>1^-=1 ^nfl^ Aj-7] ^^(33)5. <%6\}*\ ^£v$Q jq-^-g. ti>4^>^ 71^1 

<58> Aj-7] p>o]h^^ o.q H(3 o)^ ^«-(35)^. ^^35.1-^^^(30) 

3] S>]^S. 3^I<H, afl# 1-^ ?flol^(40)« #*fl ^tfl-g- &X}7)7)<!) ^f^4. 
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<59> ^^Htt A oM ^^^(20)7} <£Q°] p>olaS. = S.>*fl^(15)S.^-El 

<eo> tcj-^, £ ga^l w}^ *><>lH3.H3>iH(15)0|H ^^o_s ^-^o] 

0} EL^^^ 3.(30) #^i5}JELS., ^ ^ ^AHl- A>-g-^^ ^*fl3.fe £ 8b°fl 
<61> olfif ^ -a <g#xg S-^ofl icJ-STg, >y-tfl^ ^ nflo])^ # 

<62> X%i%X), ^^^(20)W: A>-g-f-ofl ^«fl n>ol 3S ^^o.u|H(30)^ l^-^o] 

^"^^#^^-(20)^ ^4 n>oi aS .^^«.( 30 )2l Jf-^ aJ^Tfl ^Tfi^ 
<63> ^s]^ ^ofl^ i§tg4|l ^Aloflofl ^3*1 »ul 3^13 $M 7]*m «H1 

^ vfloflAi cj-aj^ £^ 7^1- ^ SU^Tr ^J^r 7^^. 
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<64> iflofl^ #jfl*| ^^*V g£ £ HVrgo^) ^ tb Ah*!]* ^^*l^r 

<65> P>ol M l-^ #-g-^ - ol^l SH 

£ am. 

^ ^ £7 > nflofl*]- n>oi aS .^^.ou| B7 ]- yKg^o. £ 

t}. ttfeH pfola^l-^-frHH^l- A>-g-^ ^-f^ tiling ^^Htt ^olHS. 
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[3^* 1] 

^ofl <i^H ^^TT <gofl ^ £7 > s)^ ^s** <y o. 
^Sj-l-^ (PCM: Phase change material)^, 

Sfl SLAfl^tf-fr °l-g-*H ^fl^ -§-^-4 713*1- =t^*Rt ^^g- 

^l^Rr 40] asf^J -B-MB (Micro cooling unit)* SL^H *3 

13 t 1 * 2] 
[3^8" 3] 

XI 1 *J" XI 2 %H1 5U<>H, ^"71 ^^2}-#^^-3 l^;fl|4 #71 P>ol5L5.^ 

71 71 3 ^2^*1. 
4] 
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[£ 3] 




18-16 



1020030052036" 



^ «^^>: 2003/8/18 



[S. 6] 
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15L 8] 
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